One of the most promising means of stabilising polymeric materials is the copolymerisation of the main monomer with a small quantity of another monomer containing stabilising groups in its structure, as a result of which many undesirable effects (volatilisation, migration, extraction of the solvent, etc.) inherent in a low molecular weight stabiliser are eliminated. In a number of cases it becomes possible to achieve an equilibrium distribution of the stabiliser in the protected polymer (refs. 1 and 2). In the case of the oxidation of polystyrene at a temperature above 220°C, there are no kinetic data that could be used to predict the change in properties of the polymer and to assess the effectiveness of the stabilising additives. In view of this, the search for ways of synthesising new monomeric stabilisers and also the investigation of the process of radical copolymerisation with styrene are of definite scientific and practical interest.
Continuing research on the synthesis of new monomers and copolymers containing stabilising groups, we were the first to synthesise a copolymer of 6-bromo-benzoxazolethionylmethyl acrylate with styrene.
The styrene was purified by fractional distillation in vacuum in a nitrogen flow. Its boiling point was 320 K (2.66 kPa), with n 20 = 1.5462. The initiator used was 2,2-dinitrileazoisobutyric acid (DAA). Its melting point was 376.5 K. The solvents dioxane, benzene, dimethylformamide (DMF), and dimethyl sulphoxide (DMSO) were purified by the procedure described in ref. 3 . The copolymers were isolated by precipitation from solutions in dioxane with isopropyl alcohol. The individuality of the copolymers was determined by IR spectroscopy and data of elemental analysis. IR spectra were taken on UR-20 and Specord-75 IR instruments. Elemental
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The composition of the copolymers was determined from the results of elemental analysis for nitrogen. The copolymers produced are in the form of a white powder soluble in dioxane, DMF, and DMSO and insoluble in aliphatic hydrocarbons and lower alcohols. The kinetics of copolymerisation was studied gravimetrically and by the dilatometric method. The intrinsic viscosity of the copolymer solutions was measured in an Ubellohde viscometer at 298 K.
In the IR spectra of the copolymers, absorption bands were observed in the 1740 and 1040 cm -1 region, relating to stretching vibrations of the C=O bonds and -COO ester groups respectively; the absorption bands in the 1630 cm -1 region characterise the C=S bonds, the absorption bands in the 1650-1660 cm -1 region characterise the presence of the aromatic nucleus of styrene, and the bands in the 1100-1250 cm -1 region relate to stretching vibrations of the C-O-C bonds; in the 730-760 cm -1 region the absorption bands relate to the condensed aromatic rings of benzoxazolethionyl-methyl acrylate (BOTMA) in the molecular chain of the copolymer.
The heat stability of the copolymers was studied on a Paulik-Paulik-Erdei derivatograph (Hungary) under dynamic conditions at a heating rate of 5 K/min, with the specimen weighing 5 mg. The temperature corresponding to 5-8% loss was taken as the initial breakdown temperature. Oxidation of the polymer was carried out at 523-543 K and an oxygen pressure of 20.0 kPa on a static unit for the study of the oxidation of copolymers.
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To clarify the influence of different factors on the process of copolymerisation and to select the optimum conditions, synthesis was carried out with different monomer ratios and temperatures and in different solvents. To determine the influence of the composition of the initial monomer mixture on the composition of the copolymers, copolymerisation was carried out with different molar ratios of the comonomers.
The results (Table 1) indicate that, with increase in the content of 6-Br-BOTMA in the initial monomer mixture, its content in the copolymer increases greatly. The dependence of the composition of the copolymers on the initial monomer mixture was determined by the non-formation of an azeotrope, which was due to the considerably greater activity of the 6-Br-BOTMA molecule by comparison with styrene. This was confirmed by calculations of the copolymerisation constants, = 0.628. From the value of the copolymerisation constants it follows that the growing radicals with a 6-Br-BOTMA end unit react more rapidly with their own monomers than with a styrene molecule. On the basis of the values obtained, Alfrei and Price's semiquantitative scheme was used to calculate the factors of specific activity Q and polarity e. For a 6-Br-BOTMA (M 1 ) molecule, they amounted to Q 1 = 3.56 and e 1 = -0.12. A study was also made of the stabilising action of a chemically combined 6-Br-BOTMA molecule in the polymer chain of polystyrene on its heat stability. Copolymers of styrene with 0.5-3.0% 6-Br-BOTMA were bulk-synthesised in the presence of DAA. The results of thermogravimetric analysis of copolymers containing 0.5, 1.0, 2.0, and 3.0% 6-Br-BOTMA showed that the start of breakdown is shifted from 570 K for polystyrene to 682, 698, 657, and 642 K respectively. The apparent activation energies of thermo-oxidative decomposition, calculated by taking double logarithms, amounted to 213.0 kJ/mol for polystyrene, and to 238.4, 250.0, 235.7, and 228.6 kJ/mol for copolymers containing 0.5, 1.0, 2.0, and 3.0 wt.% chemically combined 6-Br-BOTMA. 
